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Hence, as explained above, if the spectral distribution of the radiation of the upper atmosphere is continuous, or nearly so (no matter how irregular), and not confined chiefly to lines with zero radiation between them, it follows that in the equation,
the numerical value of n must be 4, roughly. But, as already explained, the value of T2 is substantially 252° absolute; hence, on the assumption that n = 4, it follows that TI = 212° absolute. And this is the average value, approximately, that observation gives up to the greatest heights yet attained. The probable temperature at great heights, 60 kilometers and more, is in doubt.1
Whatever the facts in regard to the radiation constants of the atmosphere, the laws of radiation and absorption appear to demand that the temperature of the upper atmosphere shall change but little with change of height. Besides, while the exact value of this temperature — the temperature of the stratosphere — is, of course, best determined by actual observation, it also may be computed approximately from the known intensity of outgoing radiation, together with the thermal properties of the gases of the atmosphere.
Doubtless solar radiation affects the temperature of the stratosphere to some extent, but, presumably, not very much, since the radiation from the lower levels seems competent not only to produce an isothermal condition in the upper levels, but also to maintain them at substantially the observed temperature. Further, the lower atmosphere obviously is slightly warmed and its radiation correspondingly increased by return radiation from the upper, but this presumably does not affect the general validity of the above reasoning, which is based on the action of the total outgoing radiation.
Given the isothermal condition of the upper atmosphere, it follows that the heated surface air can, under favorable circumstances, rise till, but only till, by expansion it has cooled down to that temperature (the temperature of the stratosphere) below which the radiation from below will not allow it to fall.
The existence of an upper isothermal region and the vertical temperature gradient (Fig. 16) suggests rational explanations of a number of otherwise obscure meteorological phenomena — why the clouds of a given region have a fairly well-defined maximum height; why this height is greater in summer than in winter; why it is a level of maximum cloud formation, and the like — but all these are special phenomena that will be discussed independently later on.
1 LINDEMANN and DOBSON, Proc. Roy. Soc., 102 ; 411, 1923; 103 ; 339, 1923. SPARROW, Astrophys, /., 63; 90, 1926.

